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1 GENERAL INTRODUCTION 


1.1 General introduction to PPP 


Pango Power Planner ( PPP ) is a power consumption estimation software that evaluates the 
power consumption of the user's FPGA design. It is usually used before the design is completed or 
before a project is implemented. PPP can help users evaluate the overall structure of the design, select 
devices, design power supplies, and design corresponding heat dissipation solutions. 


PPP estimates power consumption based on resource usage, toggle rate ( toggle rate ), 1/0 load 
and other factors in user design, combined with device power consumption model ( Power model ). 


The user is responsible for providing various resources and related parameter configurations that 
may be included in the design, such as fanout, clock frequency, signal activities, environment ( 
operating conditions ) and voltage parameters, etc. PPP estimates the power consumption of the chip 
based on these resources and parameters. 


1.2 Power Consumption Background Introduction 


1 ) Basic concept of power consumption 
е Energy: A measure of the ability of a physical system to do work. The SI unit is the Joule (J). 


е Power consumption: the energy consumed per unit time, the international standard unit is watts 
( Watt = Joule / second ). 


2 ) Circuit Power Composition 
e Static power consumption 


Static power consumption is the power consumption generated by various leakages of all circuits 
of the chip during normal operation of the FPGA. It is usually measured by programming an empty bit 
stream into the device. Static power consumption is a function related to voltage, temperature and 
process variation. 


e Dynamic power consumption 


the power consumption generated when the user's design is programmed into the FPGA chip and 
is determined by the function of the design itself and the mode of data input. It mainly includes 
instantaneous power consumption and charge and discharge power consumption. Instantaneous 
power consumption occurs when the FPGA is first powered on and varies with the supply voltage. The 
instantaneous power consumption depends on the structure of the FPGA and the drive capability of 
the power supply. Charging and discharging power consumption is the power consumption generated 
by the circuit during charging and discharging. 


e On-chip power consumption 


The power consumption generated inside the FPGA chip has an impact on the junction 
temperature of the chip. 
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е Off-chip power consumption 


Off-chip power consumption is the power consumption generated by the current driving the 
external circuits of the chip ( such as IO terminals, LEDs, IO buffers, etc. ) through the IO pins of the 
chip, and will not affect the junction temperature of the chip. 


1.3 Factors affecting power consumption 


e Voltage 


It mainly affects the power consumption of dynamic charging and discharging, and the power 
consumption is proportional to the square of the voltage. 


е Load 

It mainly affects the dynamic charging and discharging power consumption. 
e Clock frequency 

It mainly affects the dynamic charging and discharging power consumption. 
e Signal Toggle Rate 


The number of signal flips within a clock cycle mainly affects the dynamic charge and discharge 
power consumption. If the toggle rate is d and the clock frequency is f, the dynamic power 
consumption calculation formula is: P = 0.5 CV?f d 


e Input signal slew rate 

Mainly affects the instantaneous dynamic power consumption. 
e Process variation 

Affects static and dynamic power consumption. 

e Ambient Temperature 


Ambient temperature is the temperature of the air surrounding the chip and primarily affects 
static power dissipation. 


e Junction temperature 


the PN junction of the semiconductor circuit in the FPGA when the device is running. Usually after 
selecting a device, a temperature class is selected. This level defines a temperature range under which 
the device is guaranteed to operate in the specified state. If the operating environment exceeds the 
temperature range, the normal operation of the device cannot be guaranteed. 


Junction temperature = ambient temperature + on-chip power dissipation * effective thermal 
resistance to air 


e Effective Thermal Resistance to Air (ӨЈА (°C/W) ) 


The effective thermal resistance to air is a coefficient that defines how power dissipation is 
dissipated as heat from the silicon elements in the FPGA to the air. It mainly consists of two parts: 
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a) The thermal resistance from the silicon unit up to the surrounding air, denoted by ӨЈА. 
b ) The thermal resistance for heat to travel from the silicon unit down to the board and then to 


the air, denoted by ӨЈВ. 


1.4 FPGA Power Analysis 


The FPGA power consumption analysis process is divided into the following four phases: 
1) Static power consumption when powered on and not yet configured ; 

2) Dynamic power consumption of the Configure process; 

3) After Configure, before work, the static power consumption of stand-by ; 


4) Static and dynamic power consumption after start of operation. 


1.5 Components of FPGA Power Consumption 


PPP mainly analyzes the power consumption after the FPGA starts working, including static and 
dynamic power consumption analysis of various resources. In view of the different power consumption 
models or analysis methods of various resources, the power consumption analysis of PPP is carried out 
according to the following resource categories: 


e logical resource 


Including the internal power consumption of programmable logic modules such as LUT, flop, gate, 
and MUX. 


e APM 

Multiplier, accumulator, flop, etc. APM internal power consumption. 
e DRM 

DRM internal power consumption. 

e PLLs 

PLL internal power consumption. 

e Clock network 


the Clock network itself. The power consumption of the Clock network accounts for a large 
proportion of the total power consumption. 


e Winding Resources 


Signal routing, the power consumption of Routing accounts for the largest proportion of the total 
power consumption, and with the miniaturization of the process, the proportion of this part is getting 
larger and larger. 


e |O 


It includes two parts: the power consumption of IO itself; the power consumption of IO driving 
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external circuits ( off-chip ). 
e Hard-IP 
Such as SERDES, DDR2/3, etc. 
e other modules 


Such as configuration RAM, CCS decryption module, e-fuse, etc. 


2. FUNCTIONAL DESCRIPTION 


2.1 Introduction to PPP Functions 


PPP currently supports the following functions: 
e Estimate power consumption based on user-entered data 


When the user increases or decreases resource items or changes resource configuration 
parameters, PPP can immediately complete the calculation and update the report data. 


e Support project files and record data entered by users 


The user can save the input data to the project file (.ppf). All data in PPP is recorded in the project 
file. When PPP starts, it will automatically open the last used project file. You can also open a project 
file to load the data in the file into PPP. 


e Export PPP configuration information 


Users can export the device configuration, environment parameter configuration, and power 
supply voltage configuration in PPP to configuration files (.pps) through the export configuration 
function. 


e PPP supports opening multiple power consumption report files for easy comparison and 
viewing. 


2.2 PPP Supported Devices 


Chip types currently supported by PPP : 


Table 1 List of PPP supported devices 


PGT30G FFBG484 585 
PGT180H FFBG1152, FFBG1140, FFBG676 Sg6 


PGT200H FFBG1152, FFBG1140, FFBG676 Sg7 


PGL12G LPG144, FBG256 
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PGL20H MBG324 


Compact 


MBG256, LPG144, MBG332, FBG256, 
disais. MBG324, MBG400 


PG2T390H FFBG676, FFBG900 i 


2.3 Software operation 
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Open the default device interface when the software is running, as shown in Figure 2-1 : 


Project Toole View Меір 
« ни они 


> i Device 
fei [] в 
"Er Family titan Custom Junction Temperature false Default Омир Loes (pf) $ 
Bic Device FGTIOG | Ambient Temperature 25 Default Clock Frequency (MRa) 140 Е 
= oo Package TIDAN Junction Texperatcre 35.4882 Default Toggle Rate 1, n 
в: dida Е | Effective Theta ЈА 10.50 Default Static Prebebilicy 12.4% | 
| 

es = Tere Grade Industrial | Custos Effective Theta ЈА false Default 1/0 Toggle Rate 12.58 | 
» 17 | 

О em Process Typicat | Atstiow зай Default 1/0 Enable Rate ма 


Beat Sink Bare Default BRAM Toggie Race 12.54 | 
Notice; Effectivw Theta ЗА Defauit BAN Enable Rate 1008 [ 
The result of power estimation i 
is based on the voltage list below. Board Thermal Model Norma: Default АРИ Toggle Rate 12.98 
And no margin for power supply reserved. | Default АРМ Enable Rave 1004 


Figure 2-1 Software main interface 


If you need to modify the information, you can double-click the column in each table in the 
Settings to modify it. 
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3. USER INTERFACE 


The PPP main interface includes a top menu bar, a toolbar, an index window on the left, a power 
consumption data window on the right, and a console output window at the bottom. The index 
window is used to navigate the power consumption data pages on the right. The power consumption 
data page on the right contains the following four: 


1) Settings page: Display the currently used device information and environment settings, and 
users can set different environment parameters according to their needs. 


2) Summary page: Displays the total power consumption under the current configuration and the 
power consumption of all devices used, and displays the current and power consumption under 
different voltages. 


3) Device page: Displays all configurable resources in the currently selected device, and each type 
of logical resource has an independent interface. Users can input detailed parameter configuration in 
the target resource interface, and the interface displays power consumption data according to 
resource usage. 


Interface editing window color description: 


e white, light gray [mm A read-write state that allows the user to enter data or select data in a 
drop-down list. 


e dark gray: =i Read-only status means that the data cannot be modified. 


e Orange: =i Editable state, marked with a warning, indicating that the input data is illegal. 


4) IP page: Displays the power consumption of the currently inserted IP resources and the total 
power consumption of all inserted IP resources. The user can select a certain IP (currently only supports 
PGT 's DDR3 IP, and PGL has no IP page) and inserts a row to this page after configuring the parameters. 


5) Snapshot page: You can import multiple project files or power consumption report files to 
preview and compare the power consumption related data in the files. 


3.1 Menus and Toolbars 


3.1.1 New Construction 


New Project option under Project in the menu bar, as shown in Figure 3-1, or the corresponding 
button in the toolbar. If a project is currently opened, the software will prompt the user whether to 
save the current project, and enter the Device Setting window after confirmation. 
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Tools View + 


Ы Save Project 
PR Save Project As 


fel Open Project 


Figure 3-1 New project menu item 


Configure Family, Device, Package, Speed Grade and click OK. At this time, the software will clear 
all previous configuration information and reload the interface. 


3.1.2 Save project file 


Save Project option under Project in the menu bar, as shown in Figure 3-2, or the corresponding 
button in the toolbar. It will save the current settings and data entered by the user to the project file. 


Tools View Н 


"M New Project 


UR ауе Project As 
Я Ореп Project 


Figure 3-2 Save the project 


3.1.3 Save as project file 


Save Project As option under Project in the menu bar, as shown in Figure 3-3, or the corresponding 
button in the toolbar. The file saving window will pop up, as shown in Figure 3-4. 


Open Project 


Figure 3-3 Save as project menu 


After entering the file name, click Save to save all the current data to the project file, as shown in 
Figure 3-4. 
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Ф D:\test3\test3.6 „во © fa Е =) 


pH > 


File name: 


Files of type: *.ррЕ 


Figure 3-4 Save as file dialog 


3.1.4 Open project 


Click the Open Project option under Project in the menu bar, as shown in Figure 3-5, or click the 
corresponding button in the toolbar to pop up the Open File dialog box, as shown in Figure 3-6. Select 
the project file with the extension ppf, click open, and the data information saved in the file will be 
loaded into PPP.. 


Sy New Project 
Ы Save Project 


КЬ Save Project As 


Figure 3-5 Open the project menu 
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Ji D:\test3\test3.6 


Ei 


File name: 


Files of type: 


Figure 3-6 Open the project dialog box 
3.1.5 Export parameter setting information 


Export Settings option under Tools in the menu bar, as shown in Figure 3-7, or click the 
corresponding button in the toolbar, and the file saving window will pop up, as shown in Figure 3-8. 


ШЫ ves + 


i E» Export Settings 
i [8] Export Text Report 


i 


м 


Manage IP 


Figure 3-7 Export Settings Menu 


After entering the file name and clicking the save button, the relevant device, environment and 
voltage parameters in PPP will be saved to the file, as shown in Figure 3-8. 
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ngs AS — А | 


Temes S/O oon 


pH > 


File name: 


Files of type: 


Figure 3-8 Save settings dialog box 
3.1.6 Export Power Consumption Report 


the Export Text Report option under Tools in the menu bar, as shown in Figure 3-9, or click the 
corresponding button in the toolbar, and the file saving dialog box will pop up. 


Figure 3-9 Export Power Consumption Report Menu 


After entering the file name and clicking the Save button, the power consumption data and related 
configuration information in PPP will be exported to the report file, as shown in Figure 3-10. 
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$ D:\test3\test3.6 „во © @ [::) 


pH > 


File name: 


Files of type: *. 


Figure 3-10 Export Power Consumption Dialog 
Note : 


PPP files: only alphanumeric underscore( )bar(-)dot (. ) @ and space ( ), but spaces cannot appear 
at the beginning or end of the path name ; 


Filenames: Only alphanumeric underscores ( _ ) dashes ( - ) dots (. ) are allowed. 
3.1.7 Export data to CSV file 


the Export to csv option under Tools in the menu bar, as shown in Figure 3-11, or click the right- 
click menu in the directory tree on the left, as shown in Figure 3-12, and a file saving dialog box will 
pop up. 


d ВЕ Export Settings 
| [8| Export Text Report 


Manage IP 


Figure 3-11 Export CSV menu bar dialog box 
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o Settings 


Figure 3-12 Export CSV context menu dialog box 


Then the Export CSV dialog box will pop up, as shown in Figure 3-13 below: 


Export To : 


| EX 
nk/dev/sw/ui/ppp||Broswer | 
- -4 


Export to single csv file 


Select Tables 

+ Settings 

= M Summary 
Nw Power Summary 
м Logic Device Summary 
^/ Power Rail Summary 
CIM 
IO 


io Boe 
ue 
d 9 
ux 


Cancel OK 


Figure 3-13 Export CSV context menu dialog box 


Export To : Select the path or file name to export 


Export to single csv file : If selected, the table selected in the Select Tables below will be imported 
into a CSV file; if not selected, it will be exported to multiple CSV files according to the selected table. 


Select Tables : Select the currently exportable tables. It mainly includes the data tables of Settings, 
Summary and each resource module. If the resource module has no data, it will not appear in Select 
Tables. 


Cancel : Cancel the current operation 


OK : Execute the export operation. After the execution is completed, the PPP console will allow 
the export of success or failure information. 


3.1.8 Help Assistant 


Click the Helper Topics menu item in the Help menu bar to open the PPP Help Assistant, as shown 
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in Figure 3-14. 


] Help Topics 
| About 


Figure 3-14 Help Assistant 


3.2 Index window usage 


The index window on the left includes Settings, Summary, Device, and Snapshot index entries. As 
shown in Figure 3-15. 


{8 Summary 


4 E: Device 


CLM 
10 
APM 
DRM 
ADC 
В Clock 
PLL 
[] Snapshot 


Figure 3-15 index window 


Settings : Corresponds to the parameter configuration interface, including device parameters, 
working environment parameters and various power supply voltage parameters. 


Summary : Corresponds to the power consumption data overview page, including total power 
consumption data, on-chip power consumption, static power consumption, external power 
consumption, junction temperature, and power consumption data of various resources and power 
supply voltages. 


Device : including Clock, CLM, DRM and other modules. After clicking any resource index entry, 
the right interface jumps to the configuration page of the corresponding resource. 


IP : You can query the power consumption of the IP supported by the device. After selecting the 
IP and configuring the parameters, you can insert a line into the IP page. 


Snapshot : snapshot comparison interface, users can load multiple power consumption report files 
in the comparison interface, and compare and view related power consumption data. 


3.3 Settings page usage 


Click Settings in the index window, and the interface on the right will jump to the Settings page, 
as shown in Figure 3-16. The page contains four setting pages of Device Settings, Environment, Default 
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Activity Rate and Power Rail. 


Project Tools View Вер 


‘Rei musz 


Family Titar Custcm Junction Teeperatuze false Default Toggle База 

Device Petita Ambient Jeppersture БЫ Default 1/0 Toggle Bete 

fackage тте Sunction Теврегатиге 27, 5012582 Default SRAM Toggle Pate 

Speed Grade -* £ffeceive Theta JA т.м Default MRAM Enable hate 

Temp Srese Commercial Custam Effective Theta ТА false Defeult АРМ Toggle Rete 

— Tmicel Atrfiow #11 Default С1сей fregcwnzy (Nitz) 
Beat Sink За Default Owtpot Load 1р?) 


Notice: Effective Theta ЗА 
The result of power estimation 

із based on the voltage list below 

And no margin for power supply reserved. 


Scars Thermal Hodel 


v6C10)1 TCCAUM 


Figure 3-16 Settings page 


A new interface prompt message " Notice: The result of power estimation is based on the voltage 
list below, And no margin for power supply reserved " has been added, indicating that the power 
consumption is estimated based on the current set voltage, and there is no reserved power ripple 
effect margin. 


The Device Settings panel displays the detailed information of the currently selected device, and 
the user can select the device and process. 


The parameters displayed in the Environment panel are related to the working environment of 
the device. Users can set parameters such as junction temperature, ambient temperature, size of air 
flow, and type of heat sink. in: 


(1) Custom Junction Temperature: Whether the user specifies the junction temperature. When 
true is selected, the user specifies the Junction Temperature, and other options cannot be modified. 
Default value 25.0 when false. 


(2) Ambient Temperature: Ambient temperature, determined by the setting of Temp Grade in 
Device, specifically: Commercial (0^85), Industrial (-40~100). 


(3) Junction Temperature: The default value is 25.0, which is also determined by the setting of 
Temp Grade in Device, and the range is the same as the ambient temperature. 


(4) Effective Theta JA: The effective thermal resistance to air, that is, the thermal resistance 
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coefficient of heat dissipation through air. 


(5) Custom Effective Theta JA : Whether the user specifies the heat dissipation coefficient. After 
checking, the user can modify the default heat coefficient. 


(6) Airflow : Airflow state, there are four states to choose from: Still, Custom, Low, Medium, and 
High. 


@ Heat-Sink : Heat sink status, there are four status options: None, Custom, Low, Medium, and 
High. 


Effective Theta SA : Heat dissipation thermal resistance coefficient through the heat sink. When 
Heat-Sink is selected as Custom, it can be modified, and the rest cannot be modified. 


(9) Board Thermal Model : The heat dissipation of the board, there are four options: JEDC, Best, 
Normal, and Worst. 


Default Activity Rate is some parameters of each resource, and the default values of Toggle and 
Clock in each resource can be set in the panel. 


The voltage of different power supplies can be configured in the Power Rail panel. The 
configurable power supplies include core power supply ( vcc ), auxiliary circuit power supply ( vccaux 
), IO power supply ( vccio ), JTAG programming circuit power supply ( vccj ), PLL power supply ( vccpll 
), Efuse IP power supply ( vddq ), etc. According to the voltage of these power supplies, PPP estimates 
the power consumption of the chip under different power supply voltages. Vccio is divided into several 
according to the IO voltage supported by the chip, and users can set them separately. 


When setting these parameters, the corresponding prompt box will pop up when the mouse stays 
in the editing window, and the prompt box will prompt the valid input range of the data. 


3.4 Summary page use 


Click the Summary index entry, and the interface on the right will jump to the Summary page, as 
shown in Figure 3-17. 
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Figure 3-17 Summary page 


The Power Summary panel displays the total power consumption data, including on-chip power 
consumption, static power consumption, external power consumption, junction temperature, 
temperature threshold, and power consumption threshold. 


(D (Thermal Margin) temperature threshold: Indicates the difference between the junction 
temperature and the maximum operating temperature of the chip under the current conditions, that 
is, the temperature threshold = the maximum operating temperature of the chip - junction 
temperature. 


(2 (Power Margin) power consumption threshold, the power consumption threshold 
corresponding to the current node temperature, that is, power consumption threshold = power 
consumption calculated according to the maximum operating temperature of the chip - total on-chip 
power dissipation. 


The Logic Device Summary panel shows the power consumption of different types of resources 
and the proportion of each resource's power consumption to the total power consumption. 


The Power Rail Summary panel shows estimated values for different supply currents and power 
dissipation. For different series of devices, the meaning or expression of each voltage will be different, 
as follows: 


(D In Titan series: core power supply ( vcc ), the rated value is 1.1V ; IO power supply ( vccio ), 
there are 6 voltage standards of 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, 1.1V ; auxiliary circuit power supply ( 
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vccaux ), 3.3 V nominal ; JTAG programming circuit power supply ( vccj ), 3.3 V nominal ; PLL power 
supply ( vccpll ), 1.1V nominal ; Efuse IP power supply ( vddq ), 3.3 V nominal ; analog Power supply ( 
vdd33 ), the rated value is 3.3 V ; HSST high-speed serial transceiver analog power supply apowp (1.1V), 
and digital power supply vdd11 (1.1V), vdd12 (1.2V). 


(©) In the Logos series, the core power supply ( vcc ) has a rated value of 1.1V ; the IO power supply 
( vccio ) has five voltage standards: 3.3V, 2.5V, 1.8V, 1.5V, and 1.2V ; the auxiliary power supply ( vcc33 
), The rated value is 3.3 V, which provides auxiliary power for IOB, BKCL, LDO and other modules; the 
auxiliary power supply (vcc33a) for ADC, POR, BANKGAP modules ; Efuse programming power supply 
( vccefuse ), rated at 3.3 V ; bankcfg configuration power supply (vcciocfg ), rated at 3.3 V; POR module 
power supply (vccm), rated at 1.18V. 


(3) In the Compact series, the core power supply ( vcc ) has a rated value of 1.1V ; the IO power 
supply ( vccio ) has five voltage standards: 3.3V, 2.5V, 1.8V, 1.5V, and 1.2V ; the auxiliary circuit power 
supply ( vcc33 ), rated at 3.3 V ; PLL power supply ( vccpll ), rated at 1.1V. 


The current current in the third column refers to the sum of the static and dynamic currents 
corresponding to each power supply inside the chip. The default ( when no resources are added ) is 
the static current value. The larger the value, the internal power consumption value of the chip (On- 
Chip Power ) is bigger. The External Current current in the fourth column is the current when the chip 
power supplies power to the external circuit through the IO port. The larger the current value, the 
greater the external power consumption (Off-Chip Power) generated. The default is O. 


3.5 Snapshot page use 


Click the Snapshot navigation item, and jump to the Snapshot page on the right, as shown in Figure 
3-18: 
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Figure 3-18 Snapshot page 


The Snapshot page is used to display related power consumption data of multiple power 
consumption data files, and there are three tool buttons in the right toolbar: 


Ф Selecta comparison target file (.ppf or.ppr file ) and add a column of comparison data. 
X Delete the selected column of comparative data. 


V» Clear all comparison data. 


3.6 Console window 


The console window is located below the main interface, mainly including two pages of Console 
and Message, as shown in Figure 3-19: 
Console вх 


i 
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Figure 3-19 Console output window 


Message page: Displays all the output information during the running of the software, including 
summary information such as error, critical warning, warning, and information. 


Console page: display all information, including but not limited to the content displayed in 
Messages. 
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3.7 Logical resource usage 


The Device page provides an edit box and a drop-down box for input. The edit box can correct the 
incorrect data entered (if the input data exceeds the range, it will be corrected to the maximum or 
minimum value within the range). The edit box can correct the user's will The entered data is prompted 
(data meaning, range, etc.). 


3.7.1 Edit method 


The Device interface provides a right-click pop-up menu, which provides operations for adding a 
row of data, adding multiple rows of data, and removing a row of data. 


The following takes CLM as an example to illustrate how to edit: 


First click the CLM entry in the left index window, and the right will jump to the CLM editing page, 
as shown in Figure 3-20: 
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Figure 3-20 CLM pages 


1) Addarow of data 


Click the right mouse button on the editing interface to pop up the following menu, as shown in 
Figure 3-21. Select the Insert a row menu item, or press the Insert key on the keyboard to add a row 
of data. 
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Figure 3-21 Insert a single row of data 
2) Add multiple rows of data 


Click the right mouse button on the editing interface to display the following menu, as shown in 
Figure 3-22. Click the Insert given rows menu item, and a dialog box for entering the number of rows 
will pop up, as shown in Figure 3-23. 


Figure 3-22 Insert multiple rows of data 
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Input an int number(0-20) : 


Ok Cancel 


Figure 3-23 Data row number input window 


3) remove arow of data 


Right-click the row where the data to be deleted is located, and the following menu is displayed, 
as shown in Figure 3-24. Click the Remove row menu item, or press the delete key on the keyboard to 
delete the specified data. 


Name CLK(MHz) Combinatorial Distributed RAMs Registers 


Insert a row 


Insert given rows) 


Remove given row(s) 


| 


Figure 3-24 Delete а row of data 
3.7.2 Introduction to Device Configuration 


1) Clock configuration 


The dynamic change of the circuit and the size of the load capacitance are important factors for 
calculating the dynamic power consumption. Generally, the higher the clock frequency, the higher the 
dynamic performance of the circuit and the greater the power consumption. The larger the Fanout 
(average fan-out), the more loads are driven, and the larger the load capacitance, the greater the 
power consumption. 


Clock is divided into Global Clock, Regional Clock, and IO Clock. If you choose different types of 
clocks, the calculated power consumption will be different. Clock Buffer Enable indicates the 
probability that the clock buffer is enabled. Only when the clock type is Global Clock or Regional Clock, 
Clock Buffer Enable will have an impact on power consumption. At this time, the greater the enable 
rate of Clock Buffer Enable, the greater the power consumption. 


in Figure 3-25, 5 Clock resources are currently used. The Device Resource Utilization table shows 

the usage of Clock resources. The Clock table shows the power consumption under the corresponding 

parameter configuration. The Power Rails table is distinguished by power supply. dynamic power 
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Figure 3-25 Clock configuration page 


2) CLM configuration 


The CLM configuration page is used to estimate the power consumption of the CLM, including 
logic units and estimated routing power consumption, as shown in Figure 3-26. There are two pieces 
of information that need to be entered on the page : 


Resource usage: Users need to estimate the number of resources needed to achieve the desired 
function based on experience. Including the number of LUTs of logic units ( Combinatorial ) and 
distributed RAMs (Distributed RAMs) and the number of flip-flops (Registers). The greater the number 
of resources, the greater the corresponding dynamic power consumption. 


e Dynamic change: The user needs to input the clock frequency (CLK), toggle and Routing 


complexity to drive this unit. Routing complexity refers to the average number of routing resources 
corresponding to each logic unit, and its quantitative index is determined by the length of the routing, 
the number of loads, and the degree of routing congestion. The load here can be understood as the 
direct fanout and indirect fanout of Routing ( the number of SRBs passed by the Routing driver ). The 
toggle rate indicates the clock flip rate. The faster the clock flips, the greater the dynamic power 
consumption. Specifically, when the logic unit requires more routing resources and the congestion 
degree is greater, the Routing Complexity value is greater. It should be noted that the routing in PPP 
is estimated, and the current setting value of the software is the default value given by experience. 
The specific routing information can only be obtained after the layout and routing. The most accurate 
data, the user is evaluating, the complexity of routing can be appropriately increased according to the 
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scale and complexity of the design. Moreover, PPP is used as an evaluation tool, and there should be 
a margin for estimating routing. It is difficult to make a large evaluation very accurately. Therefore, for 
users, generally take The default value is fine. 


Signal Rate defines the rate of signal inversion, which is calculated by Toggle rate and Clock 
frequency. The calculation formula is as follows: 


Signal Rate (Mtr/s) = Clock Frequency (Mhz) * Toggle rate (96) 


the Signal Rate, the greater the dynamic power consumption. The more complex the Routing is, 
the greater the dynamic power consumption will be. 


h.t bm wed Ресет Power Е 
tegien Ni о os 


Dette ВАВ 2110 М o% 


Figure 3-26 CLM configuration page 


3) DRM configuration 


The DRM configuration page is used to estimate the power consumption of DRM resources, 
including the power consumption of Port A and Port B. The parameters of Port A and Port B can be 
configured separately, as shown in Figure 3-27. Block RAM indicates the amount of DRM to be set. 
When estimating power consumption, the user must input the amount of Block RAM used. The Mode 
column configures the mode of RAM. There are five modes for selection: TDP, SDP, SP, ROM, and FIFO. 
When selecting different modes, the optional value of Bit width for Port A and Port B is different, as 
shown in Figure 3-28. 


Users need to configure the clock frequency ( Clock ), bit width (Bit Width), write data mode (Write 
Mode), port enable rate ( Enable Rate ) and write data enable rate ( Write Rate ) of Port A and Port B 
respectively. 


The Signal Rate column is read-only. It is calculated by Toggle rate and Clock frequency. The 
calculation formula is as follows: 
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e When only Port A is configured, the calculation formula is: Signal Rate = Clock A * Toggle 
Rate ; 


e When only Port B is configured, the calculation formula is: Signal Rate = Clock B * Toggle 
Rate ; 


e When both Port A and Port B are configured, the calculation formula is: 
Signal Rate = (Clock А“ Toggle Rate + Clock В * Toggle Rate) / 2; 


In the same mode, the greater the number of Block RAMs, the greater the power consumption; 
similarly, the greater the clock frequency ( Clock ) and Toggle rate, the greater the dynamic power 
consumption; the wider the bit width, the greater the dynamic power consumption, and the port 
enable rate ( Enable Rate ) and write data enable rate ( Write Rate ) are greater, the greater the power 
consumption. When the write data mode is optional, there are three options: NW ( Normal Write 
mode ), TW (Transparent Write) and RBW (Read before Write) three modes. When other parameters 
are determined, the dynamic power consumption is the smallest in NW. RBW dynamic power 
consumption is maximum. 
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Figure 3-27 DRM configuration page 
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Figure 3-28 Optional value of bit width under different Modes 
4) 1/0 configuration 


The IO configuration page is used to estimate the power consumption of IO resources, as shown 
in Figure 3-29. In addition to estimating the power consumption of the IO itself, the IO configuration 
page also estimates the power consumption of the external circuits driven by the IO. 


PPP estimates IO on-chip and off-chip power consumption based on the input IO resource 
parameters. The IO supports multiple voltage standards (1.2, 1.5, 1.8, 2.5, 3.3). 


When adding a row of resources, the meanings of each parameter are as follows: 
МО Standard : IO protocols, commonly used are LVCMOS, LVTTL, HSTL, SSTL, etc. 


Direction : The function category of the IO port, there are three types : INPUT (input), OUTPUT 
(output), and INOUT (input and output). IO Number : Number of ports, clock frequency CLK, toggle 
rate Toggle Rate. 


Data Rate : Data transfer rate, including SDR, GDDR, GDDRX4, MDDR, GDDR, etc. 


IODELAY : IO port delay, Output Load : load capacitance, Output Termination : output port 
connection mode, there are series (Series), parallel (Parallel), series-parallel (Series-Parallel). 
Correspondingly, RS and R/DIFF are the series resistance and parallel resistance when calculating the 
external power consumption respectively. 


INPUT TERM : Except for the Titan series, this parameter is added to the IO interface of other 
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series to characterize the impact of DCI/DDR switch and resistance value on power consumption. 
Different series of IO influence rules are different. Roughly speaking, for true differential protocols 
such as LVDS, the value of the INPUT TERM parameter is OFF/ON, that is, the dynamic resistance 
matching switch. For protocols such as HSTL/SSTL/HSTLD/SSTLD, the value of the INPUT TERM 
parameter is OFF/DDR 40/50/ 60 and so on, representing the switch and resistance value of the DDR 
resistor. 


Among the above parameters, when the I/O Standard is determined and the Direction is selected 
as INOUT, the power consumption of vcc, vccaux, and vccio is proportional to the number of ports, the 
clock frequency CLK, and the toggle rate Toggle Rate ; in the same series of Data Rate, the power 
consumption of vcc increases, such as power consumption GDDRX8>GDDRX4>GDDR, and so on; when 
the IODELAY option is Yes, the dynamic power consumption of the vcc power supply becomes larger; 
Output Load only affects the size of VCCIO power consumption, and when other parameters are 
determined, the larger the Output Load, the greater the power consumption of vccio ; the three 
parameters of Output Termination, RS and R/DIFF are related to the external power consumption ( off 
chip power ). Under different connection modes, the enabled resistors are different. For example, in 
series connection, the external power consumption increases with RS Large and small, when 
connected in parallel, the external power consumption decreases with the increase of R, when 
connected in series and parallel, RS, R become larger, and the external power consumption decreases. 
Note: Only some protocols have external power consumption ( HSTL, SSTL, etc.) 
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Figure 3-29 IO configuration page 


5) APM configuration 


The APM configuration page is used to estimate the power consumption of the APM, as shown in 
Figure 3-30. DSP Slice represents the number of APMs used. In the APM configuration, MULT Used is 
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whether to use the multiplier. Pre-add Used indicates the pre-adder, Post-add is the accumulator, and 
Pipereg Used is the optional pipleine register. Only when Post-add is used, Pipereg Used can be 
configured as enabled. 


АРМ 
ГАРМ 
Мате OSP Slices CLK(MMz) Toggle Rate MULT Used ? Pre-add Used ? N 
Device Resource Utilization Power Rails 


Name Available Used Power Rai Voltage Current 


Figure 3-30 APM configuration page 


6) HSST configuration 


The HSST configuration page is used to estimate the power consumption of HSST, as shown in a), 
b) and c) of Figure 3-31. Among them, PGL20H, PGL50H, PGL100H, РСІ200Е5, PG2L25H, PG2L100H, 
PGT180H, PGT200H, PG2T390H. The Operation Mode (transmission mode) of HSST has three modes: 
receiving ( RX ), sending ( TX ), sending and receiving (TRX) and the Disable state. The power 
consumption parameters of different series of HSST will be different. 


In the PGT series, channel sending and receiving parameters are set separately, and different 
Operation Modes are selected to set the Data Rate, Data Path, Data Mode and whether to use the 
OOB function of the HSST channel sending and receiving data. 


In the PGL, PG2L, and Titan2 series, the parameters are simplified into a common set of 
configuration parameters for different Operation Modes. In actual use, the parameters of channel 
receiving and sending may be inconsistent, so you can choose a combination with higher power 
consumption when evaluating Set Data Rate, Fabric Data Width, and Encoder type. 


Compared with other series, HSST of Titan2 has added DFE function, and DFE can be enabled 
according to the actual usage when evaluating power consumption. 


Among the parameters in the interface, Channels indicates the number of channels, the range is 
0-4 ; Data Rate indicates the signal transmission rate, the unit is Gb/s, the number of Data Path data 
transmission paths, and Data Mode data mode. 
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Figure 3-31 HSST configuration pages of each series 
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7) PLL configuration 


The PLL configuration page is used to estimate the power consumption of PLL resources, as shown 
in Figure 3-32. The following describes the PLL configuration parameters of each series : 


the Compact series, Clock is the input reference clock frequency, Clock in Divider is the frequency 
division ratio of the input frequency divider, and Clock Multiplier is an abstract parameter after 
multiplying the feedback frequency division ratio ( ie FDIV) and the ODIV on the feedback channel, 
which needs to be calculated by the user Fill in later. Since PPP does not support the selection of 
feedback channels and does not consider the case of ODIV cascading ( supported in the PPC process ), 
the feedback channel defaults to internal feedback during evaluation. At this time, the calculated VCO 
frequency Fvco = input Clock frequency / Clock in Divider * Clock Multiplier. Clock 0/1/2/3 Divider is 
for output channel and output frequency division ratio (ODIVO/1/2/3) selection, each channel output 
frequency Fout0/1/2/3 = Fvco / ODIVO/1/2/3. 


In the Logos series, the PLL architecture of PGL22G/PGL35ES is different from other devices in the 
PGL series. The value range of Clock Multiplier is different, but the rules are similar. Also use the default 
internal feedback channel. For PGL22G/PGL35ES, Clock Multiplier is the feedback frequency division 
ratio FDIV ( there is no other frequency divider on the feedback channel ). For other PGL devices, Clock 
Multiplier is the feedback frequency division ratio FDIV and MDIV on the feedback channel. The 
product of other parameters and Fvco/Fout0/1/2/3/4 calculation formula are the same as Compact 
series. 


the Titan series, internal feedback is defaulted during PPP evaluation. The feedback channel is 
CLKOUTO. Clock Multiplier is the product of the feedback frequency division ratio FDIV and ODIVO on 
the feedback channel. The calculation formula of Fvco is the same as above. frequency output, then, 
Fout0/1 = Русо / ODIVO, Fout2/3/4 = Fvco / (ODIVO * ODIV2/3/4). 


the Titan2/logos2 series, the PLL is divided into PPLL and GPLL. The default internal feedback is for 
PPP evaluation. The feedback channel is CLKOUTF. Clock Multiplier is the product of the feedback 
frequency division ratio FDIV and MDIV. The calculation formula of Fvco is the same as above, and the 
output channel has one more CLKOUTF But the calculation formula is similar, that is, 
Fout0/1/2/3/4/5/6/F = Fvco / (ODIVO/1/2/3/4/5/6/F). 


In addition to the Titan series, a new interface parameter " Power Down " has been added to the 
PLL modules of the PGC/PGL/Titan2/logos2 series, which is used to represent the power consumption 
change when the PLL module is in the Power Down state. The value range is 071, the default is 0, when 
the Power Down is 1, it means that the PLL enters the Power Down mode, but there is still a small part 
of the power consumption of the PLL-LDO module. 
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Figure 3-32PGL series PLL configuration page 
8) ADC configuration 


The ADC configuration page is used to estimate the power consumption of ADC resources. 
Currently, devices that support ADC configuration include PGL12G, PGL22G, PGL22GS, PG2L25H, 
PG2L50H, PG2L100H, and PG2T390H. The configuration interface is shown in Figure 3-33. 
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Figure 3-33 ADC configuration page 


35/ 42 


https://innek.ru/ Pango Power Planner User Guide 


de U $4 34 3. User Interface 


(1) Mode Select: Working mode selection, including DEFAULT (default mode), SINGLE_PASS (word 
scanning mode), CONTINUE_SEQ (continuous scanning mode), SINGLE_CHANNEL (single channel 
mode), 1MSPS, a total of 5 modes. 


(2) Internal Test: Test mode enable, enable and disable options 
(3) Internal Test Select : Power supply selection to be tested, VDD33, VDD11, VDDM 
illustrate: 


1, when Mode Select = "DEFAULT", only Internal Test = "ENABLE" has power consumption, апа it 
has nothing to do with the Internal Test Select option, so it is grayed out. Similarly, when Model 
Select-"SINGLE PASS" and "CONTINUE SEQ", there is power consumption when Internal 
Test-" DISABLE", and the Internal Test Select option is grayed out. 


2. When Mode Select = "SINGLE CHANNEL" and "1MSPS", the three options of Internal Test = 
"ENABLE" and Internal Test Select are enabled, and the power consumption is different, but the three 
functions corresponding to "SINGLE CHANNEL" and " 1MSPS" Consumption is the same. VDD33 and 
VDDM consume the same power. 


3. In Article 2, when Internal Test = "DISABLE", the Internal Test Select option is disabled, but the 
power consumption has a default value. The power consumption in the two modes is the same, and is 
equal to Model Select-"SINGLE PASS" and "CONTINUE SEQ", the value when Internal Test = 
"DISABLE". 


9) CCS configuration 


Only Compact supports Hard Core, including I2C, SPI, APB, Timer. These Hard Cores are configured 
by CCS resources. The configuration interface is shown in Figure 3-34. 
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4 1261 0.00792 


$ Timer 0.001114008 


27223362 


Figure 3-34 CCS configuration page 
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The clock of APB is controlled by the clock port of CCS, and the clock of APB is up to 100MHz. 


10) PCle configuration 


The PCIE configuration page is used to estimate the power consumption of PCIE resources, as 
shown in Figure 3-35. Currently supporting PCIE are PGLbOH, PGL100H, PG2L25H, PG2L50H, PG2L100H 
and PG2T390H (these are named PCIEGEN3 in PG2T390H ). The link speed of PCIE is up to GEN2, while 
PCIEGEN3 supports up to GEN3. 


Project 15а View Seip 


HH аки 


ER ER vec 
Баг» Liss Speed weer Cioct (dytABLC power) 


Sane Available Used Power Зап Voltage Currest 


1 и 1 0 „Ашы 


Console 5x- 


EE 


Figure 3-35PCIE configuration page 
11) SDRAM configuration 


SDRAM is a module unique to PGL22GS. The SDRAM configuration page is shown in Figure 3-36. 
Its size is 512K * 32bit * 4 banks and can support up to 200MHz frequency. 
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Figure 3-36 SDRAM configuration page 


12) PSRAM configuration 


PSRAM is an external packaging resource unique to PGC4KLS devices. The configuration page is 
used to estimate the power consumption of PSRAM resources, as shown in Figure 3-37, and can 
support up to 200MHz frequency. 


що Мо worst 
ones паа geri) 


Figure 3-37 PSRAM configuration page 
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3.7.3 Introduction to IP Configuration 


The IP page is only supported in the Titan series, and the Logos series does not currently support 
IP power consumption query. The configuration interface is shown in Figure 3-38. 


Projet Tools View Help 


Console 
Л @oeros У Д Ocitkabwarnings «d Owamings. 5 D 74infos Hide all | 


1) E Pver-6002- Query module BACKGROUND BACKGROUND static_power, (37 more like this) 
D E Рм-6005: Query power has been finished successfully. (33 more like this) 


Figure 3-38 IP insert line 


Select [ Insert IP ], and the optional IP will pop up, as shown in Figure 3-39, currently only DDR3. 
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Figure 3-39 IP Selection 


Click [ Create ] and the DDR3 IP parameter configuration page will appear, as shown in Figure 3- 
40 


DDR3 IP Operating Mode 


Select the operating mode for DOR3 Interface IP. 


DDR3 ІР Total Data Width 


Select the data width which DOR interface can access at a time. For example, if the desired memory type 
has a DQ width of 8, 16 is supposed to be configured if DDR3 interface needs to access 2 memories at a time. 


16 


System Clock Configuration 
Input Clock Frequency. 50.00 = MHz 
Data Rate Setting: Desired data rate 800 > Mbps 
Actual data rate 800 Mbps 
System Frequency: 100 MHz 
Module name 


Figure 3-40 IP parameter configuration 


Enter [ Module Name ], such as ddr3, and click Create to insert a row in the IP page, as shown in 
Figure 3-41. 
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Figure 3-41 IP insert a line 


Each logical resource page will also insert corresponding rows belonging to IP, as you can see on 
the CLM page, the clma and clms resources to which ddr3 belongs in the [ Name ] column, as shown 
in Figure 3-42 


Name CUKOM HM) Combinatonal Ostnbuted RAMs Regaters Toggle Rate 
1 ddjdd dms 100 1608 32 1114 50% 
2 ddr/ddr dma 100 4242 о 2998 50% 
Мате АмайзЫе Used Percent Power Вай Voltege Current 
4 CUM 6240 1 we 11 0.833991958 os 
Registers 37440 4112 109829% 
4 LUTs 24960 5882 23.565796 


Distributed RAMs 1560 32 205128% 
Combinatonal 24960 5850 234375% 


Figure 3-42 IP Specific Resource Line 


Click a line on the IP page, right click to select [ Remove IP ], you can delete the line on the IP page 
and the line corresponding to the specific logical resource. When there are multiple lines of IP 
resources, you can also select the right key [ Remove Given IP(s ) ], enter the start and end line 
numbers, and delete multiple lines of IP resources at the same time. As shown in Figure 3-43. 
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Figure 3-43 Delete the IP line 


Контакты для технических и коммерческих вопросов 
000 «Инзк» 
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